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vided, the method including: displaying a first one of a
plurality of function execution screens as a top layer screen
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execution screens to be at least partially displayed as the top
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METHOD AND APPARATUS FOR
MULTITASKING

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation of U.S. patent
application Ser. No. 14/167,073 filed on Jan. 29, 2014 which
claims priority under 35 U.S.C. § 119(a) from Korean patent
application Serial No. 10-2013-0010905, which was filed in
the Korean Intellectual Property Office on Jan. 31, 2013, the
entire disclosure of which is hereby incorporated by refer-
ence.

TECHNICAL FIELD

[0002] The present disclosure relates to electronic devices
and more particularly to a method and apparatus for multi-
tasking.

BACKGROUND

[0003] Mobile terminals have entered into widespread use
due to their small size that permits the mobile terminals to
be carried by their users with ease. Recently, the introduction
of increased touchscreen sizes, and digital content diversi-
fication capabilities have dramatically accelerated the popu-
larization of mobile terminals.

SUMMARY

[0004] Mobile terminals may support a multitasking capa-
bility enabling a plurality of applications to be executed at
the same time. To make the interfaces of different applica-
tions that are executed on the same terminal, two different
approaches may be adopted. One approach involves pre-
senting one application interface per screen and allowing the
user to switch between screens. A disadvantage of this
approach, however, is that when there is a need to simulta-
neously use multiple applications, the user may be incon-
venienced by the frequent switching of screens. Another
approach involves, displaying thumbnails corresponding to
the different applications that are being executed and allow-
ing the user to switch between the applications by pressing
the thumbnails. However, a disadvantage of this approach is
that the thumbnails may be difficult to view on small-size
screens. Accordingly, the need exists for new techniques for
enabling multitasking in mobile terminals.

[0005] The present disclosure addresses this need. Accord-
ing to one aspect of the disclosure, a method for multitasking
in an electronic device is provided, the method comprising:
displaying a first one of a plurality of function execution
screens as a top layer screen on a display unit of the
electronic device; receiving, by the electronic device, a first
touch input; and displaying, in response to the first touch
input, a first layer separation object for causing a second one
of the plurality of function execution screens to be at least
partially displayed as the top layer screen on the display unit;
wherein the first layer separation object is displayed con-
currently with the first function execution screen.

[0006] According to one aspect of the disclosure, an
electronic device supporting multitasking is provided, com-
prising a display unit; an input unit for detecting touch input;
and a processor, configured to: display a first one of a
plurality of function execution screens as a top layer screen
on a display unit of the electronic device; receive a first
touch input; and display, in response to the first touch input,
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a first layer separation object for causing a second one of the
plurality of function execution screens to be at least partially
displayed as the top layer screen on the display unit; wherein
the first layer separation object is displayed concurrently
with the first function execution screen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a block diagram of a mobile terminal
according to aspects of the present disclosure.

[0008] FIG. 2 is a diagram illustrating a detailed configu-
ration of the control unit.

[0009] FIG. 3 is a flowchart of a process for switching
between functions in a multitasking environment according
to aspects of the present disclosure.

[0010] FIG. 4 is a flowchart of a process for switching
between different functions according to aspects of the
present disclosure.

[0011] FIG. 5 is a diagram illustrating an example of a
screen interface of the mobile terminal according to an
embodiment of the present disclosure.

[0012] FIG. 6 is a diagram illustrating a technique for
switching between functions in a function selection mode
according to aspects of the present disclosure.

[0013] FIG. 7 is a diagram illustrating another technique
for switching between functions in a function selection
mode according to aspects of the present disclosure.
[0014] FIG. 8 is a diagram illustrating yet another tech-
nique for switching between functions in a function selec-
tion mode according to aspects of the present disclosure.
[0015] FIG. 9 is a diagram illustrating yet another tech-
nique for switching between functions in a function selec-
tion mode according to aspects of the present disclosure.
[0016] FIG. 10 is a diagram illustrating yet another tech-
nique for switching between functions in a function selec-
tion mode according to aspects of the present disclosure.
[0017] FIG. 11 is a diagram illustrating yet another tech-
nique for switching between functions in a function selec-
tion mode according to aspects of the present disclosure.
[0018] FIG. 12 is a diagram illustrating yet another tech-
nique for switching between functions in a function selec-
tion mode according to aspects of the present disclosure.
[0019] FIG. 13 is a diagram illustrating a logical sequence
of function execution screens and changes in screen
sequence in response to input events generated on the first
layer separation object according to aspects of the present
disclosure.

[0020] FIG. 14 is a diagram illustrating yet another tech-
nique for switching between functions in a function selec-
tion mode according to aspects of the present disclosure.

DETAILED DESCRIPTION

[0021] Hereinafter, embodiments of the present disclosure
are described in detail with reference to the accompanying
drawings.

[0022] For the purposes of clarity and simplicity, detailed
descriptions of well-known functions and structures incor-
porated herein may be omitted to avoid obscuring the
subject matter of the present disclosure. Detailed descrip-
tions of components having substantially the same configu-
rations and functions may also be omitted.

[0023] In the drawings, some elements are exaggerated or
only outlined in brief, and thus may be not drawn to scale.
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The present disclosure is not limited by relative sizes of
objects and intervals between objects in the drawings.
[0024] FIG. 1 is a block diagram of a mobile terminal 100
according to aspects of the present disclosure. As illustrated,
the mobile terminal 100 may include a communication unit
110, an input unit 120, an audio processing unit 130, a
display unit 140, a storage unit 150, and a control unit 160.
[0025] The mobile terminal 100 having the above con-
figuration provides a graphical user interface (GUI) for
multitasking operation and supports performance of switch-
ing between executed functions or referencing of a different
function through touch gestures made on the user interface.
Hence, the mobile terminal 100 of the present disclosure
enables performance of function switching or referencing in
an intuitive and convenient manner through simple touch
gestures.

[0026] The communication unit 110 is configured to sup-
port communication of the mobile terminal 100. The com-
munication unit 110 may include one or more communica-
tion modules supporting distinct communication schemes.
For example, the communication unit 110 may include at
least one communication module supporting 2G, 3G or 4G
mobile communication. The control unit 160 may activate
the communication unit 110 in response to a user request and
control the communication unit 110 to establish a commu-
nication channel according to the requested service. Then,
the communication unit 110 may establish a communication
channel suitable for a specific function associated with a
user requested item. For example, the communication unit
110 may support various types of communication for a text
messaging service, instant messaging service, web access
service and the like. The control unit 160 may provide a
function execution screen for each function supported by the
communication unit 110. Here, the control unit 160 may
control the display unit 140 to output a selected one of the
function execution screens as a top layer screen.

[0027] The input 120 may include a keyboard, a touchpad,
a trackball, a mouse, and/or any other suitable type of input
unit. The input unit 120 may be configured to generate
various input signals for manipulation of the mobile terminal
100. The input unit 120 may include specific keys such as a
button key, side key and home key, and further include a
virtual touch pad to support a full touchscreen feature. For
example, the virtual touch pad may be displayed on the
display unit 140 to generate an input signal corresponding to
a user touch gesture. In particular, in response to a user
request, the input unit 120 may generate an input signal for
activating a function selection mode for multitasking opera-
tion of the present disclosure. In response to a user request,
the input unit 120 may generate an input signal for deacti-
vating the function selection mode and returning to the
previous function execution mode. The generated input
signal may be sent to the control unit 160 and be used as a
command to execute a corresponding function. When the
display unit 140 supports touch functionality, it may act as
an input means. In this case, the display unit 140 supporting
touch functionality may be used to generate an input signal
for activating the function selection mode or for returning to
the function execution mode.

[0028] The audio processing unit 130 may be configured
to process various audio signals generated in the course of
operating the mobile terminal 100. To this end, the audio
processing unit 130 may include a speaker SPK to output an
audio signal generated or decoded by the mobile terminal
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100, and include a microphone MIC to collect an audio
signal for a voice or video call or recording. In multitasking
operation, the audio processing unit 130 may output audio
data of a function associated with the top layer screen on the
display unit 140 among multiple functions being executed.
When the function associated with the top layer screen
requires audio signal collection, the audio processing unit
130 may activate the microphone MIC to collect and process
avoice signal of the user. When the display unit 140 displays
a new top layer screen as a result of function switching, the
audio processing unit 130 may output audio data of a
function being executed and associated with the new top
layer screen.

[0029] The display unit 140 is configured to output various
functional screens related to usage of the mobile terminal
100. For example, the display unit 140 may include a display
panel 141 to provide a variety of screens related to settings
and functions provided by the mobile terminal 100, includ-
ing a menu screen, multi-icon screen, multi-widget screen,
standby screen and lock screen, and a touch panel 143
placed on the front or back of the display panel 141 to
support generation of touch events. In particular, the display
panel 141 of the display unit 140 may display a function
execution screen associated with the most recently selected
function among function execution screens corresponding to
functions that are being executed. When an input signal for
activating the function selection mode is generated accord-
ing to user input, the display unit 140 may output a layer
separation object to facilitate screen layer separation for
intuitive function selection. The layer separation object may
take various forms according to the number and types of
functions currently being executed. For example, the shape
of'the layer separation object may be varied according to the
number of currently executed functions. In the function
selection mode, the layer separation object may be split into
two different layer separation objects according to genera-
tion of a touch gesture. The shapes of the new layer
separation objects may also be altered according to input
touch gestures. The touch panel 143 may be used to generate
touch events for function switching or function referencing
in a region where a layer separation object is output.
Utilization of a layer separation object is described in more
detail later with reference to the accompanying drawings.

[0030] The storage unit 150 may include a Random
Access Memory (RAM), Read-Only Memory (ROM), flash
memory, a Solid-State Drive (SSD), and or any other suit-
able type of volatile and/or non-volatile memory. The stor-
age unit 150 may be configured to store a variety of data and
programs needed for operation of the mobile terminal 100.
For example, the storage unit 150 may store an operating
system for operating the mobile terminal 100, and data sent,
received or entered during operation thereof. In particular,
the storage unit 150 may store a function selection support
program 151 to support multitasking operation of the present
disclosure.

[0031] The function selection support program 151 may
include one or more processor-executable functions which
when executed by a processor, or any other suitable pro-
cessing circuitry, cause the processor to perform a mode
selection routine to support the function selection mode in a
multitasking environment, and an object output routine to
output a layer separation object upon activation of the
function selection mode. The mode selection routine may
include at least one of a routine to activate the function
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selection mode for a user to select the function selection
mode when at least a portion on the display unit 140 is
selected by the user, a routine to output an icon or menu item
for activating the function selection mode, and a routine to
allocate a key button or the like to the function selection
mode. The object output routine may specify the shape and
color of the layer separation object according to the number
and type of functions currently being executed, and output
the layer separation object on the display unit 140 accord-
ingly.

[0032] The function selection support program 151 may
include a routine to generate touch gestures using the layer
separation object, and a routine to perform one of function
switching and function referencing according to generation
of a touch gesture. The function selection support program
151 may further include a routine to activate the function
execution mode upon deactivation of the function selection
mode.

[0033] The control unit 160 may include any suitable type
of processing circuitry, such as a processor (e.g., an ARM-
based processor, an x86-based processor, a MIPS-based
processor), a Field Programmable Gate Array (FPGA), or an
Application Specific Integrated Circuit (ASIC). Additionally
or alternatively, the control unit may include a display
controller, a co-processor, and/or any other suitable type of
processing circuitry. The control unit 160 may be configured
to control signal exchange, data processing, information
collection and distribution in the mobile terminal 100 for
multitasking operation of the present disclosure. The control
unit 160 may have a configuration as shown in FIG. 2 for
multitasking operation.

[0034] FIG. 2 is a diagram illustrating a detailed configu-
ration of the control unit 160, according to aspects of the
disclosure. As illustrated, the control unit 160 may include
an input event collector 161, a function selection supporter
165, and a function execution supporter 163.

[0035] The input event collector 161 collects input events
generated by input means including at least one of the input
unit 120 and the display unit 140. In particular, the input
event collector 161 collects input events related to multi-
tasking operation of the present disclosure among input
events generated by the input means. To this end, the input
event collector 161 may output a list of menu items or icons
permitting selection of at least one of the functions provided
the mobile terminal 100. When an input event for selection
of a menu item or icon associated with a terminal function
is collected, the input event collector 161 may forward the
input event to the function execution supporter 163.
[0036] In one embodiment, the input event collector 161
may collect an input event for activating the function
selection mode in a multitasking environment. To this end,
the input event collector 161 may output an icon or menu
item for activation of the function selection mode. In par-
ticular, when multiple functions are being executed, the
input event collector 161 may output such an icon or menu
item. When an input event for activation of the function
selection mode is received, the input event collector 161
may forward the input event to the function selection
supporter 165. The input event collector 161 may send an
input event related to function selection to the function
selection supporter 165. The input event collector 161 may
send an input event related to function referencing to the
function selection supporter 165 and the function execution
supporter 163.
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[0037] Upon reception of an input event from the input
event collector 161, the function selection supporter 165
may select one of a function switching operation and a
function referencing operation according to the input event.
Specifically, upon reception of an input event for activation
of the function selection mode, the function selection sup-
porter 165 may output a layer separation object on the
display unit 140. The function selection supporter 165 may
output a function execution screen of a function indicated by
an input event generated on the layer separation object as the
top layer screen on the display unit 140. Here, the function
selection supporter 165 may change the shape of the layer
separation object according to an input event. In particular,
the function selection supporter 165 may split the layer
separation object into two different layer separation objects,
whose shapes and colors may be varied according to output
positions.

[0038] The function selection supporter 165 may perform
function switching or function referencing according to
types and shapes of input events. For example, when a first
touch gesture is input on the layer separation object, the
function selection supporter 165 may select a function other
than a function associated with the top layer screen on the
display unit 140. That is, the function selection supporter
165 outputs a function execution screen associated with the
selected function as a new top layer screen on the display
unit 140.

[0039] When a second touch gesture different from the
first touch gesture is input on the layer separation object, the
function selection supporter 165 may activate a function
reference mode. In the function reference mode, a portion of
the entire function execution screen at the top layer is
removed so that another function execution screen may be
viewed. That is, the function selection supporter 165 may
simultaneously output a section of a function execution
screen associated with a first function and a section of a
function execution screen associated with a second function
on the display unit 140. Here, the screen associated with the
first function at the top layer is displayed so that its back is
viewed and the screen associated with the newly selected
second function is displayed so that its front is viewed. In a
function execution screen, information related to the corre-
sponding function may be displayed at the front thereof, and
information unrelated to the corresponding function or other
background color may be displayed at the back thereof.
[0040] The function execution supporter 163 executes a
function of the mobile terminal 100 according to an input
event received from the input event collector 161. In par-
ticular, the function execution supporter 163 may apply an
input event received from the input event collector 161 to a
function associated with the top layer screen on the display
unit 140. Thereafter, the function execution supporter 163
may update screen data according to the input event. In
addition, the function execution supporter 163 may support
function execution in the function reference mode. For
example, when an input event occurs in a state wherein a
section of a first function screen and a section of a second
function screen are simultaneously output on the display unit
140, the function execution supporter 163 may execute the
second function according to the input event.

[0041] FIG. 3 is a flowchart of a process for switching
between functions in a multitasking environment according
to aspects of the present disclosure. At operation 301, the
control unit 160 supplies power from a power source to
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individual components of the mobile terminal 100 so that the
mobile terminal 100 is operable. At operation 303, the
control unit 160 activates the function execution mode
according to an input event. That is, the control unit 160 may
activate a pre-scheduled function or function indicated by
the input event and output a function execution screen of the
activated function as a top layer screen on the display unit
140. The control unit 160 may activate multiple functions of
the mobile terminal 100 and output a function execution
screen for one of the activated functions at operation 303.
[0042] Upon generation of an input event, at operation
305, the control unit 160 checks whether the input event is
an event for activation of the function selection mode. If the
input event is not an event for activation of the function
selection mode, the control unit 160 proceeds to operation
303. If the input event is an event for activation of the
function selection mode, the control unit 160 proceeds to
operation 307 at which the control unit 160 outputs a layer
separation object on the display unit 140. For example, the
layer separation object may be output at a portion near the
edge of the display unit 140 or may be output at a central
portion thereof according to design. Various input events,
such as a preset touch gesture made at a predefined position
of the display unit 140, a touch gesture of a given type and
a preset key input signal, may be used as an event for
activation of the function selection mode.

[0043] After output of the layer separation object, at
operation 309, the control unit 160 checks whether a preset
first touch gesture is input on the layer separation object. For
example, the first touch gesture may be a drag action or a
flick action extending from a corner of the display unit 140
to the other corner thereof. If the first touch gesture is not
input, the control unit 160 proceeds to operation 311 at
which the control unit 160 transitions to the function execu-
tion mode. In some implementations, the control unit 160
may proceed to operation 311 after a preset time period (e.g.
N seconds) elapses from output of the layer separation
object, and remain in the function selection mode with the
layer separation object being output before expiration of the
preset time period.

[0044] If the first touch gesture is input at operation 309,
the control unit 160 proceeds to operation 313 at which the
control unit 160 displays a different function execution
screen corresponding to the first touch gesture as the top
layer screen on the display unit 140.

[0045] At operation 315, the control unit 160 checks
whether an input event for terminating the function selection
mode is input or a preset time period has expired. If an input
event for terminating the function selection mode is input,
the control unit 160 returns to operation 311. If an input
event for terminating the function selection mode is not
input, the control unit 160 returns to operation 307 and
continues the function selection mode.

[0046] FIG. 4 is a flowchart of a process for switching
between different functions according to aspects of the
present disclosure. At operation 401, the control unit 160
executes a function associated with a top layer screen,
among multiple functions provided by the mobile terminal
100. The execution is performed in response to an input
event or preset scheduling information. At operation 403, the
control unit 160 determines whether the input event is an
event for activation of the function selection mode. If the
input event is not an event for activation of the function
selection mode, the control unit 160 returns to operation
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401. Otherwise, if the input event is an event for activation
of'the function selection mode, the control unit 160 proceeds
to operation 405.

[0047] At operation 405, the control unit 160 outputs a
layer separation object on the display unit 140. At operation
407, the control unit 160 checks whether a preset second
touch gesture is input on the layer separation object. For
example, the second touch gesture may a touch gesture
extending from the position of the layer separation object to
a position separated by a preset distance from the edge of the
display unit 140. The second touch gesture may differ in one
or more characteristics from the first gesture. For example,
the first gesture may be shorter than the first touch gesture
and may differ in direction or speed from the first touch
gesture. If the second touch gesture is not input at operation
407, the control unit proceeds to operation 409. Otherwise,
if the second touch gesture is input, the control unit proceeds
to operation 411.

[0048] At operation 409 at which the control unit 160
checks whether a preset event is generated. For example, the
preset event may correspond to at least one of expiration of
a preset time period or a generation of an input signal for
terminating the function selection mode. If the preset event
is not generated (i.e., the preset time period has not expired
or an input for terminating the function selection mode is not
received before expiration of the preset time period), the
control unit 160 returns to operation 405. Otherwise, if the
preset event is generated at operation 409, the control unit
160 terminates the function selection mode and returns to
operation 401. For example, terminating the function selec-
tion mode may include removing the layer separation object
from the screen and output the function execution screen of
the previously executed function on the display unit 140 in
full-screen format.

[0049] At operation 411, the control unit 160 displays a
function referencing screen. For example, displaying the
function referencing screen may include simultaneously
outputting on the display unit 140 a section of a first function
screen and a section of a second function screen. Specifi-
cally, in some implementations, the section of the first
function screen may be a section of the back of the first
function screen, and the section of the second function
screen not overlapping with the section of the first function
screen may be a region in which information on execution
of the second function is output.

[0050] At operation 413, the control unit 160 checks
whether an input event for terminating the function selection
mode is generated. If an input event for terminating the
function selection mode is generated, the control unit 160
proceeds to operation 415 at which the control unit 160
executes a given function according to preset scheduling
policy that is followed by the control unit 160. For example,
the control unit 160 may execute a function that has output
execution information immediately before termination of
the function selection mode. The control unit 160 may also
execute a function that has been executed immediately
before activation of the function selection mode.

[0051] If an input event for terminating the function
selection mode is not generated, the control unit 160 returns
to operation 405 and continues display of the layer separa-
tion object. For example, the control unit 160 may display a
layer separation object in relation to the function referencing
screen. That is, the control unit 160 displays a first layer
separation object first. When the function referencing screen



US 2019/0129590 A1

is displayed according to an input event, the control unit 160
may split the first layer separation object into two layer
separation objects and display the two layer separation
objects in specific regions of the screen. Display of the two
layer separation objects is described in more detail later with
reference to the drawings.

[0052] Inthe above description, specific touch gestures are
used as events for entering the function selection mode,
performing function switching, and performing function
referencing. However, the present disclosure is not limited
thereto. In some implementations, instead of touch gestures,
preset motion sensor signals or physical key inputs may be
used as events for multitasking operation of the present
disclosure. To this end, the mobile terminal 100 may include
at least one of various sensors capable of generating motion
sensing signals, such as an acceleration sensor, gyro sensor,
geomagnetic sensor, direction sensor, and piezoelectric sen-
sor. In addition, to generate physical key input events,
various key buttons of the input unit 120 may be mapped
with events for the function selection mode.

[0053] FIG. 5 illustrates an example of a screen interface
of the mobile terminal 100 according to aspects of the
disclosure.

[0054] Referring to FIG. 5, the mobile terminal 100 may
activate multiple functions according to a user request or
preset scheduling information and provide function execu-
tion screens associated respectively with the multiple func-
tions. Thereafter, the mobile terminal 100 may output a first
function execution screen 41 selected by the user among the
function execution screens on the display unit 140 in a
full-screen format. That is, the first function execution
screen 41 selected by the user may be displayed as a top
layer screen on the display unit 140. The mobile terminal
100 may maintain the remaining function execution screens
excluding the first function execution screen 41 on the
display unit 140 through background processing. Here, the
mobile terminal 100 may activate the function associated
with the first function execution screen 41 output as the top
layer screen on the display unit 140 and may continue or
pause execution of the remaining functions whose function
execution screens are hidden according to function settings.
The mobile terminal 100 may immediately output the func-
tion execution screens, other than the first function execu-
tion screen 41, on the display unit 140 according to an input
event without a separate action.

[0055] When a preset input event such as an input event
for activating the function selection mode is generated at
time t,;, the mobile terminal 100 may output a layer sepa-
ration object 30 at a portion of the display unit 140 at time
t,. Here, the layer separation object 30 may be output as an
overlay on the first function execution screen 41 or be output
in a region allocated so as not to overlap with the first
function execution screen 41. Thereto, the mobile terminal
100 may shift the first function execution screen 41 on the
display unit 140 to allocate a non-overlapping region in
which the layer separation object 30 is to be output.
[0056] The mobile terminal 100 may output the layer
separation object 30 in response to a preset input event. For
example, when a touch event is generated for a given type
of input such as a long press or a double tap that is input at
an edge portion of the display unit 140 at time t, or when a
touch gesture of a given shape is input, the mobile terminal
100 may output the layer separation object 30. As another
example, when a specific key such as the home key or a side
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key is mapped with layer separation object output, the
mobile terminal 100 may output the layer separation object
30 on the display unit 140 in response to selection of the
home key or side key. As yet another example, when a preset
motion sensing signal (for example, indicating tilting of the
mobile terminal 100 in a direction for a preset time, indi-
cating shaking of the mobile terminal 100 a preset number
of times or more by an angle greater than given degrees, or
indicating the performance of a preset input action) is
generated, the mobile terminal 100 may output the layer
separation object 30.

[0057] When no input event is generated within a preset
time after output of the layer separation object 30, the
mobile terminal 100 may remove the layer separation object
30 from the display unit 140 and output the first function
execution screen 41 on the display unit 140 in full-screen
format (as it was displayed at time t,). Alternatively, when
an input event for terminating the function selection mode
(or pausing output of the layer separation object 30) is
received, the mobile terminal 100 may remove the layer
separation object 30 from the display unit 140 and output a
suitable function execution screen.

[0058] FIG. 6 illustrates a technique for switching
between functions in a function selection mode according to
aspects of the present disclosure. At time t,, the mobile
terminal 100 may enter the function selection mode and
output a layer separation object 30 according to an input
event or scheduling information. In some implementations,
the shape (or appearance) of the layer separation object 30
may be varied based on the number of functions currently
being executed. Specifically, the layer separation object 30
may be represented by a plurality of separate lines, wherein
the number of lines equals the number of functions being
executed and each line may act as an indicator indicating a
corresponding function. Hence, when the number of
executed functions is relatively large, the width of the layer
separation object 30 may become wider; and when the
number of executed functions is relatively small, the width
thereof may become narrower.

[0059] The user may use the layer separation object 30 to
perform function switching. For example, in response to a
first touch gesture being performed, at time t,, on the layer
separation object 30 arranged along the left edge and lower
edge of the display unit 140, the mobile terminal 100 may
remove, at time t,, a first function execution screen 41 at the
top layer from the display unit 140 and display a second
function execution screen 42 on the display unit 140. As
illustrated, the second function execution screen may be
displayed in accordance with the first touch gesture. For
example, the first touch gesture may be a drag or flick action
extended from the lower left corner to the upper right edge
on the display unit 140.

[0060] When the first function execution screen 41 is
completely removed from the display unit 140 and the
second function execution screen 42 is fully displayed on the
display unit 140 according to the first touch gesture, the
mobile terminal 100 may automatically terminate the func-
tion selection mode and return to the function execution
mode for execution of the second function. In this process,
while the shape (or appearance) of the first function execu-
tion screen 41 is changed according to the first touch gesture,
the shape of the layer separation object 30 (particularly the
width thereof) may also be changed. While the first function
execution screen 41 is removed from the display unit 140,



US 2019/0129590 A1

the back of'the first function execution screen 41 is gradually
changed and the front of the second function execution
screen 42 is gradually displayed on the display unit 140. The
mobile terminal 100 may sustain display of the layer sepa-
ration object 30 for a preset time period after complete
removal of the first function execution screen 41 from the
display unit 140 and may remove the layer separation object
30 from the display unit 140 after that time period has
expired. Upon complete removal of the first function execu-
tion screen 41 from the display unit 140, the mobile terminal
100 may set the first function execution screen 41 as the last
one in a logical sequence of the screens of all functions that
are being executed at the mobile terminal 100, and restore
the shape of the layer separation object 30 (particularly
width thereof) to the state it was in at time t,. That is, the
width or another characteristic of shape or appearance of the
layer separation object 30, may transition from a first state,
in which the layer separation object 30 was at time t;, to a
second state, at time t,, and then return to the first state, at
time t,. In that regard, the layer separation object may
assume a different shape (or appearance) during a period of
transition between two screens.

[0061] FIG. 7 illustrates a technique for switching
between functions in a function selection mode according to
aspects of the present disclosure. At time t;, the mobile
terminal 100 may output a first layer separation object 31 on
the display unit 140 according to an input event or sched-
uling information. Thereafter, at time t,, the mobile terminal
100 may remove the first function execution screen 41 from
the display unit 140 according to a touch event and output
the second function execution screen 42. For example,
according to a second touch gesture, the mobile terminal 100
may sustain, at time t;, output of the first layer separation
object 31 without switching from a first function to a second
function. In particular, response to a second touch gesture
that does not completely pass across the entire area of
display unit 140, the mobile terminal 100 may display the
back of a remaining section of the first function execution
screen 41 (upper right edge region) as a second layer
separation object 32.

[0062] While the back of the remaining section of the first
function execution screen 41 is displayed as the second layer
separation object 32, the user may use the first layer sepa-
ration object 31 to bring up a different function execution
screen (third function execution screen) on the display unit
140. In this case, the second function execution screen 42
may be handled in a manner similar to the manner in which
the first function execution screen 41 is handled. Namely, the
second function execution screen 42 may be gradually
removed in part from the display unit 140 so that the back
of the remaining section of the second function execution
screen 42 partially overlaps with the back of the remaining
section of the first function execution screen 41. Accord-
ingly, the second layer separation object 32 may be represent
an overlap region between the back of the remaining section
of the first function execution screen 41 and the back of the
remaining section of the second function execution screen
42, while a third function execution screen (not shown) is
output on the display unit 140. In a similar manner, the user
may manipulate the mobile terminal 100 so that the third
function execution screen is partially removed from the
display unit 140 and another function execution screen is
partially output on the display unit 140.
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[0063] In the above process, whenever a function execu-
tion screen is shifted from the first layer separation object 31
to the second layer separation object 32, the width of the first
layer separation object 31 may be decreased according to the
number of removed function execution screens and the
width of the second layer separation object 32 may be
increased according to the number of added function execu-
tion screens.

[0064] Thereafter, when no input event is generated within
a preset time period or an input event for terminating the
function selection mode is generated, the mobile terminal
100 may display the function execution screen whose front
is currently viewed in a full screen format on the display unit
140. For example, when no input event is generated within
a preset time period or a preset input event is generated
while the display unit is in a state as shown with respect to
time t5, the mobile terminal 100 may remove the first layer
separation object 31 and the second layer separation object
32 from the display unit 140 and display the second function
execution screen 42 in full screen format.

[0065] FIG. 8 illustrates a technique for switching
between functions in a function selection mode according to
aspects of the present disclosure. At time t,, the mobile
terminal 100 may display a function execution screen of a
selected function among multiple functions being executed
as a top layer screen on the display unit 140. Furthermore,
at time t; in response to an input event for activating the
function selection mode or preset scheduling information,
the mobile terminal 100 may output a first function execu-
tion screen 41 together with a layer separation object 30 on
the display unit 140.

[0066] The user may use the layer separation object 30 to
refer to a function execution screen of a different function or
to transition to a different function. In particular, the user
may select multiple lines of the layer separation object 30
indicating different functions to thereby skip one or more
function execution screens at a time. According to a touch
gesture, the mobile terminal 100 may select at least one of
the lines of the layer separation object 30 corresponding
respectively to multiple function execution screens and
remove the function execution screens corresponding to the
selected lines. The number of execution screens selected
may be based on one or more contact properties of the touch
gesture, such as contact location, the number of contacts,
contact maintenance time and the number of simultaneous
contacts, and removal of the function execution screen may
be performed according to the type of the touch gesture such
as drag, flick, double tap or multi-touch.

[0067] For example, at time t;, the mobile terminal 100
may be in a state in which the function execution screens of
five functions currently being executed overlap with each
other and the first function execution screen 41 is the top
layer screen on the display unit 140. While in this state, in
response to a touch gesture that is performed on the layer
separation object 30, the mobile terminal 100 may permit
simultaneous selection of multiple function execution
screens including the first function execution screen 41. For
example, the mobile terminal 100 may select the first
function execution screen 41 and second function execution
screen at once according to a touch gesture (e.g., a touch).
Thereafter, upon generation of another touch gesture for
function switching or referencing (e.g., a drag), the mobile
terminal 100 may simultaneously remove the first function
execution screen 41 and second function execution screen
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from the display unit 140 and output a third function
execution screen 43 on the display unit 140. In some
implementations, the third function execution screen 43 may
be gradually displayed on the display unit 140 as the position
of a region 425, which represents the back of the first
function execution screen 41 and second function execution
screen being overlapped, recedes towards the edge(s) of the
display unit 140.

[0068] Upon complete removal of the region 425, the
mobile terminal 100 may output the third function execution
screen 43 in full screen format on the display unit 140,
complete switching to the third function, and return to the
function execution mode. Alternatively, the mobile terminal
100 may sustain display of the layer separation object 30 for
a preset time period to support continuous switching
between function execution screens, before displaying the
third function execution screen 43 in full screen format on
the display unit 140. Alternatively, upon generation of a
touch gesture or key input signal for terminating the function
selection mode, the mobile terminal 100 may output the
third function execution screen 43 in full screen format and
perform switching to the third function. After switching to
the third function, in response to generation of an input
event, the mobile terminal 100 may apply the input event to
the third function and update the third function execution
screen 43 accordingly.

[0069] FIG. 9 illustrates a technique for switching
between functions in a function selection mode according to
aspects of the present disclosure. At time t;, the mobile
terminal 100 may execute multiple functions according to a
user request and provide function execution screens associ-
ated respectively with the executed functions. For example,
the mobile terminal 100 may display only a selected one of
the function execution screens as a top layer screen in a full
screen format on the display unit 140. In addition, the mobile
terminal 100 may maintain the remaining function execution
screens not displayed at the top layer through background
processing so that any one thereof may be displayed at the
top layer immediately upon request.

[0070] In some aspects, upon generation of an input event
for activating the function selection mode in the form of a
touch gesture, key input signal, motion sensor signal or
voice recognition signal, the mobile terminal 100 may
output a first layer separation object 31 on the display unit
140. As described before, the user may use the first layer
separation object 31 to transit to or refer to a function
execution screen other than the top layer screen. In particu-
lar, as shown with respect to time t,, in response to a touch
gesture or any other suitable input, the mobile terminal 100
may fold the first function execution screen 41 and the
second function execution screen so that a region 425
representing the backs of the first function execution screen
41 and the second function execution screen, is overlaid on
a section of the first function execution screen 41, and a
section of the third function execution screen 43 is displayed
in the space previously occupied by the folded portions of
the first function execution screen 41 and the second func-
tion execution screen 42. Moreover second layer separation
object 32 may be output in the region 42 permitting the
folded function screens to be folded-back one-by-one.
[0071] The mobile terminal 100 may remain in the state
shown with respect to time t, for a sufficient time so that the
user may readily view information displayed on the third
function execution screen 43. When an input event is
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generated in a function referencing state (i.e. state in which
at least one of the region 425 and the second layer separation
object 32 is displayed), the mobile terminal 100 may apply
the input event to the third function execution screen 43.
Hence, the mobile terminal 100 may support selection, copy,
movement or storage of information and invocation of
linked information on the third function execution screen 43
according to a generation of an input event. If the third
function execution screen 43 is associated with an informa-
tion search function, the mobile terminal 100 may support
entering of a search word, searching for information based
on the search word, and copy or movement of search results
through the third function execution screen 43.

[0072] In particular, the mobile terminal 100 may apply a
touch gesture input in a region of the display unit 140 where
the third function execution screen 43 is displayed to the
third function associated with the third function execution
screen 43, and may apply a touch gesture input in a region
of the display unit 140 where the first function execution
screen 41 is displayed to the first function associated with
the first function execution screen 41. Hence, the user may
easily move information found in the third function execu-
tion screen 43 to the first function execution screen 41 or
write such information in a field of the first function execu-
tion screen 41.

[0073] As described above, the user may refer to the third
function execution screen 43 while manipulating the first
function execution screen 41. Upon completion of referenc-
ing, the user may generate a touch gesture on the second
layer separation object 32, as shown with respect to time t;,
to restore the first function execution screen 41. According
to a touch gesture input on the second layer separation object
32, the mobile terminal 100 may display the first function
execution screen 41 in full screen format on the display unit
140. Here, according to the type, direction, location or touch
count of a touch gesture input on the second layer separation
object 32, the mobile terminal 100 may display a section of
the second function execution screen on a section of the third
function execution screen 43. In this case, the second layer
separation object 32 may be changed in shape so as to
represent only the folded region of the first function execu-
tion screen 41. The lower left edge region of the first layer
separation object 31 may also be changed in number of lines
according to movement of the second function execution
screen. Alternatively, the mobile terminal 100 may remove
the second layer separation object 32 at once according to
generation of a preset touch gesture or key input signal,
rapidly restoring the first function execution screen 41.

[0074] FIG. 10 illustrates a technique for switching
between functions in a function selection mode according to
aspects of the present disclosure. At time t; the mobile
terminal 100 may activate the function selection mode
according to a user request and display a first layer separa-
tion object 31, as shown. When a touch gesture such as drag
or flick extending from the first layer separation object 31 to
a position near the lower left edge of the display unit 140 is
input, the mobile terminal 100 may fold a lower left section
of the first function execution screen 41 at the top layer and
assign the folded section as a second layer separation object
32. In some implementations, the mobile terminal 100 may
display a region of the second function execution screen 42
in a space previously occupied by the folded portion of the
first function execution screen 41. Hence, the user may
readily identify a function associated with the second func-



US 2019/0129590 A1

tion execution screen 42 by viewing the region of the second
function execution screen 42 revealed by the folding of the
first function execution screen 41.

[0075] Attime t,, a new touch gesture extending from the
first layer separation object 31 to the second layer separation
object 32 is input to identify another function execution
screen. In response to the new touch gesture, the mobile
terminal 100 may fold a lower left section of the second
function execution screen 42 so that the folded section
thereof overlaps with the folded section of the first function
execution screen 41, thereby updating the second layer
separation object 32. The mobile terminal 100 may also
display a region of the third function execution screen 43 on
a space previously occupied by the folded portion of the
second function execution screen 42. In some implementa-
tions, the second layer separation object 32 may correspond
to the overlapping region of the backs of the folded sections
of the first and second function execution screens 41 and 42.
[0076] At time t,, the user may select and move a section
of the third function execution screen 43 so that the third
function execution screen 43 is added to the second layer
separation object 32. As shown, a region of the fourth
function execution screen 44 is output in a lower left region
of the display unit 140 that was previously occupied by the
folded portion of the third function execution screen 43, and
the first to third function execution screens constitute the
second layer separation object 32.

[0077] At time t,, the user may initiate a touch gesture
extending from the second layer separation object 32
through the upper right corner to the outside of the display
unit 140. At time t,, the mobile terminal 100 may start
moving the second layer separation object in accordance
with the initiated touch gesture towards the upper right
corner of the display unit 140. At time t,, the mobile terminal
100 may remove the second layer separation object 32
corresponding to the first to third function execution screens
from the display unit 140 and output the fourth function
execution screen 44 on the display unit 140 in full screen
format. In some implementations, at time ts, the mobile
terminal 100 may also terminate the function selection
mode. In this case, the first layer separation object 31 is
removed from the display unit 140.

[0078] FIG. 11 illustrates a technique for switching
between functions in a function selection mode according to
aspects of the present disclosure. At time t,, upon activation
of the function selection mode, the mobile terminal 100 may
examine preset scheduling information and output a first
layer separation object 30 at a given position according to
the scheduling information. As illustrated, in this example,
the first layer separation object 30 may be arranged along the
right edge of the display unit 140. However, the position of
the first layer separation object 30 is not limited thereto. For
example, the first layer separation object 30 may be repre-
sented by a shape arranged along the upper edge and right
edge or by a shape arranged along the upper edge and left
edge. In some implementations, the position of the first layer
separation object 30 may be changed in response to the
generation of input events. For example, the first layer
separation object 30 may be initially placed, at time t,, at the
lower left edge of the display unit 140 and subsequently
moved, at time t,, to another position in response to an input
event.

[0079] For example, at time t,, the first layer separation
object 30 may be output at a selected edge among multiple
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edges of the display unit 140. For example, the first layer
separation object 30 may be output at the lower edge of the
display unit 140 as shown, at the upper edge, at the left edge,
or at the right edge. The first layer separation object 30 may
also be output at multiple (e.g. opposite) edges such as upper
and lower edges or left and right edges. The first layer
separation object 30 may be represented by a shape arranged
along the three or four edges. Characteristics of the shape (or
appearance) of the first layer separation object 30, such as
width, may be varied according to the number of functions
currently being executed. By way of example, the width of
the first layer separation object 30 may be varied according
to the number or types of functions currently being executed
or execution of a new function.

[0080] FIG. 12 illustrates a technique for switching
between functions in a function selection mode according to
aspects of the present disclosure. At time t;, according to
generation of an input event for activating the function
selection mode, the mobile terminal 100 may display a first
layer separation object 31 at an upper region of the display
unit 140. The first layer separation object 31 may vary in
shape according to the types and number of currently
executed functions.

[0081] At time t,, the user may use the first layer separa-
tion object 31 to refer to a different function execution
screen other than the first function execution screen 31 at the
top layer on the display unit 140. In particular, when an input
event such as drag or flick for moving at least a part of the
first function execution screen 31 is generated in a state in
which the first layer separation object 31 is output, the
mobile terminal 100 may output a second layer to separation
object 32 by folding or rolling the first function execution
screen 31 at the top layer according to the input event. The
second layer separation object 32 may be a result of appli-
cation of an input event requesting folding or rolling of
multiple function execution screens at once, or be a result of
application of a series of input events each requesting
folding or rolling of one function execution screen. As
described above, the mobile terminal 100 may display the
second layer separation object 32 at only one edge or at
multiple edges of the display unit 140.

[0082] FIG. 13 illustrates a logical sequence of function
execution screens and changes in screen sequence in
response to input events generated on the first layer sepa-
ration object according to aspects of the present disclosure.
In this example, the mobile terminal 100 maintains five
function execution screens 1301, 1302, 1303, 1304 and 1305
corresponding to five functions being executed. According
to generation of an input event for activating the function
selection mode, the mobile terminal 100 may determine the
sequence of the five function execution screens 1301, 1302,
1303, 1304 and 1305. That is, upon generation of an input
event for activating the function selection mode in a state
wherein the function execution screen 1301 is displayed at
the top layer, the mobile terminal 100 may determine the
sequence of the remaining function execution screens. For
example, the mobile terminal 100 may arrange the function
execution screens, from top layer to bottom, as 1301, 1302,
1303, 1304 and 1305. Hence, when the user repeatedly
generates a touch gesture requesting function switching or
function referencing by removing the top layer function
execution screen from the display unit 140, the mobile
terminal 100 may display the function execution screens
1302, 1303, 1304 and 1305 in the indicated sequence on the
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display unit 140. In one example, when the user flips the
screen 1301, the screen 1302 may be displayed. Afterwards,
when the user flips the screen 1302, the screen 1303 may be
displayed. Thus, as illustrated in FIG. 13, the logical
sequence of function execution screens determines what
screen will be displayed next when an input event is gen-
erated for switching, at least partially, the function execution
terminal screen that is displayed in the top layer.

[0083] In some implementations, the mobile terminal 100
may arrange the sequence of function execution screens in
terms of relatedness to the currently displayed function
execution screen. That is, a function execution screen
closely related to the currently displayed function execution
screen is arranged in sequence closely to the currently
displayed function execution screen. For example, when an
input event for activating the function selection mode is
generated in a state wherein the function execution screen
1303 is displayed, the mobile terminal 100 may examine
relatedness between the function execution screen 1303 and
the remaining function execution screens and rearrange the
sequence of the remaining function execution screens
according to the examination result.

[0084] More specifically, assume that the function execu-
tion screen 1303 is related to a webpage of a bank server, the
function execution screen 1301 is related to a calculator
function, and the function execution screen 1305 is related
to a memo function. Assume further that terminal usage
histories indicate that the calculator function and memo
function have been frequently used when the bank server is
accessed. Then, when an input event for activating the
function selection mode is generated in a state wherein the
function execution screen 1303 is output, the mobile termi-
nal 100 may arrange the function execution screens, from
the top layer, as 1303, 1301, 1305, 1302 and 1304.

[0085] When screen selection supports a toggle feature,
the mobile terminal 100 may arrange the function execution
screens, from the top layer, as 1303, 1301, 1302, 1304 and
1305. To this end, according to the type, shape or direction
of an input event generated for activating the function
selection mode, the mobile terminal 100 may output a layer
separation object at the lower left edge of the display unit
140 or output a layer separation object at the lower right or
upper right edge. Thereafter, when a touch gesture is input
on the layer separation object output at the lower left edge,
the mobile terminal 100 may arrange the function execution
screens, from the top layer, as 1303, 1301, 1302, 1304 and
1305. When a touch gesture is input on the layer separation
object output at the lower right or upper right edge, the
mobile terminal 100 may arrange the function execution
screens, from the top layer, as 1303, 1305, 1304, 1302 and
1301.

[0086] In the above description, relatedness is determined
according to usage histories of the mobile terminal 100.
However, the present disclosure is not limited thereto. That
is, the user or designer may configure settings for relatedness
between specific functions of the mobile terminal 100. For
relatedness setting, the mobile terminal 100 may provide a
screen for listing functions and a menu for specifying
relatedness between functions. The mobile terminal 100
may regard a first function associated with the current top
layer function execution screen as being related to a second
function associated with the previous top layer function
execution screen and configure relatedness settings between
the functions accordingly. Thus, in some implementations,
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the logical sequence of the function execution screens
1301-1305 may be determined based on a specification that
is stored in memory that identifies two or more of the
function execution screens as being related to one another.
[0087] Such relatedness settings may be used to sequen-
tially arrange two function execution screens associated with
two related functions when an input event for activating the
function selection mode is generated in a state wherein the
two functions are executed at the same time in a multitasking
environment and one of the function execution screens is
displayed as a top layer screen on the display unit 140.
Hence, this screen rearrangement feature may be utilized to
rearrange the sequence of function execution screens instead
of function switching or function referencing in the function
selection mode according to user preference.

[0088] FIG. 14 illustrates a technique for switching
between functions in a function selection mode according to
aspects of the present disclosure. As illustrated, the mobile
terminal 100 may attach a label 50 to at least one of the first
layer separation object 31 and a second layer separation
object 32. One end of the label 50 is connected to a line of
the layer separation object, and the label 50 may have index
information of a function execution screen indicated by the
line. For example, when a function execution screen is
related to a website, a label 50 attached to the function
execution screen may have address information of the
website or an image or text representing the website. As an
example, in a multitasking environment wherein six func-
tions A, B, C, D, E and F are executed and function
execution screens thereof are output upon request, when an
input event for activating the function selection mode is
generated, the mobile terminal 100 may attach labels 50
respectively having A, B, C, D, E and F as index information
to lines of the layer separation objects as shown in FIG. 14.
The labels 50 enable function execution screens stacked at
the layer separation object to be readily identified. Accord-
ingly, the user may directly select not only the second
function execution screen but also the third or fourth func-
tion execution screen from the top layer among multiple
layered function execution screens and use the selected
function execution screen for function switching or refer-
encing. Labels 50 attached to the second layer separation
object 32 enable folded function execution screens to be
readily identified for function referencing. Labels 50
attached to the first layer separation object 31 may be
different in terms of display position from labels 50 attached
to the second layer separation object 32.

[0089] Alabel may be not assigned to the current top layer
function execution screen (for example, the function execu-
tion screen F). When the function execution screen F is
folded and moved to the second layer separation object 32
or the folded function execution screen E is restored from
the second layer separation object 32 to the top layer, a label
‘F’ may be assigned to the function execution screen F.
[0090] As described above, in a multitasking environment,
selection operation for function execution screens of the
present disclosure enables the user to identify a function
execution screen in an intuitive manner and to switch or
refer to a different function execution screen.

[0091] In the above description, a function execution
screen is depicted as being associated with one function.
However, a certain function such as a web browser function
may be associated with one or more function execution
screens.
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[0092] Meanwhile, the mobile terminal 100 may further
include various components according to design. For
example, when the mobile terminal 100 is a communication
terminal, the mobile terminal 100 may further include a local
area communication module for local area communication,
a data communication interface based on wired and wireless
communication, an Internet communication module for
Internet access and communication, and a digital broadcast
reception module for receiving and playing digital broad-
casts. Although possible variations according to the trend of
digital convergence are too numerous to enumerate, it
should be apparent to those skilled in the art that the mobile
terminal 100 may further include a unit comparable to the
above-described units, and one unit of the mobile terminal
100 may be removed or replaced with another unit.

[0093] The mobile terminal 100 of the present disclosure
may be any information and communication appliance or
multimedia appliance, such as a mobile communication
terminal based on communication protocols supporting vari-
ous communication systems, a portable multimedia player
(PMP), a digital broadcast receiver, a personal digital assis-
tant (PDA), a music player like an MP3 player, a portable
game console, a smartphone, a laptop computer, or a hand-
held computer.

[0094] Hereinabove, embodiments of the present disclo-
sure have been described with reference to the accompany-
ing drawings. Specific terms or words used in the description
should be construed in accordance with the spirit of the
present disclosure without limiting the subject matter
thereof. It should be understood that many variations and
modifications of the basic inventive concept described
herein will still fall within the spirit and scope of the present
disclosure as defined in the appended claims and their
equivalents.

[0095] The above examples are provided for illustrative
purposes only. Any of the operations discussed with respect
to FIGS. 3 and 4 may be executed concurrently, in a different
order, or altogether omitted. Although, aspects of the dis-
closure are presented in the context of a mobile device, the
above-described techniques and concepts may be imple-
mented on any type of electronic device that includes a
display screen. By way of example, and without limitation,
the term “function” may refer to one or more processor-
executable instructions which when executed by a processor
(or processing circuitry) causes the processor to perform one
or more functions (or operations). For example, in some
instances, the term “function” may refer to a software
application. Additionally or alternatively, as another
example, the term “function” may refer to a portion of a
software application.

[0096] The above-described embodiments of the present
disclosure can be implemented in hardware, firmware or via
the execution of software or computer code that can be
stored in a recording medium such as a CD ROM, a Digital
Versatile Disc (DVD), a magnetic tape, a RAM, a floppy
disk, a hard disk, or a magneto-optical disk or computer code
downloaded over a network originally stored on a remote
recording medium or a non-transitory machine readable
medium and to be stored on a local recording medium, so
that the methods described herein can be rendered via such
software that is stored on the recording medium using a
general purpose computer, or a special processor or in
programmable or dedicated hardware, such as an ASIC or
FPGA. As would be understood in the art, the computer, the
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processor, microprocessor controller or the programmable
hardware include memory components, e.g., RAM, ROM,
Flash, etc. that may store or receive software or computer
code that when accessed and executed by the computer,
processor or hardware implement the processing methods
described herein. In addition, it would be recognized that
when a general purpose computer accesses code for imple-
menting the processing shown herein, the execution of the
code transforms the general purpose computer into a special
purpose computer for executing the processing shown
herein. Any of the functions and steps provided in the
Figures may be implemented in hardware, software or a
combination of both and may be performed in whole or in
part within the programmed instructions of a computer. No
claim element herein is to be construed under the provisions
of 35 US.C. 112, sixth paragraph, unless the element is
expressly recited using the phrase “means for”.
What is claimed is:
1. A method for operating an electronic device, the
method comprising:
displaying a first execution screen of a first application as
a top layer screen on a display;

in response to receiving a first touch input at a first edge
region of the display, simultaneously displaying a first
layer separation object and the first execution screen on
the display;

in response to receiving a second touch input on the first

layer separation object, simultaneously displaying a
portion of the first execution screen, a portion of a
second execution screen of a second application, the
first layer separation object, and a second layer sepa-
ration object on the display; and

in response to receiving a third touch input from the

second layer separation object to a second edge region
opposite to the first edge region, removing the first
execution screen, the first layer separation object and
the second layer separation object from the display, and
displaying the second execution screen as the top layer
screen on the display.

2. The method of claim 1, further comprising:

receiving a forth touch input from the first layer separa-

tion object to the second layer separation object before
receiving the third touch input; and

in response to receiving the forth touch input, replacing

the portion of the second execution screen entirely with
a portion of a third execution screen of a third appli-
cation,

wherein the third execution screen is displayed on the

display as the top layer screen in place of the second
execution screen in response to receiving the third
touch input.

3. The method of claim 2, further comprising:

in response to receiving a fifth touch input from the

second layer separation object to the first edge region,
removing the third execution screen, the first layer
separation object and the second layer separation object
from the display, and displaying the first execution
screen as the top layer screen on the display.

4. The method of claim 2, wherein the second layer
separation object includes lines corresponding to the first
execution screen and the second execution screen, respec-
tively.

5. The method of claim 1, wherein the second touch input
is a drag movement beginning from the first touch input.
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6. The method of claim 1, wherein the first layer separa-
tion object includes a plurality of lines extending along a
length of the display, and each of the lines corresponds to an
executing application other than the first application.

7. The method of claim 1, wherein after detecting the first
touch input and prior to detecting any touch input, the first
execution screen is shifted and the first layer separation
object is displayed within a screen area from which the first
execution screen is shifted.

8. The method of claim 1, further comprising arranging
labels on the first layer separation object, and

wherein each of the labels indicates identification infor-

mation of an execution screen that is not displayed as
the top layer screen.

9. The method of claim 1, wherein the simultaneously
displaying of the first layer separation object and the first
execution screen comprises one of:

displaying the first layer separation object as an overlay

on the first execution screen; and

to resizing the first execution screen so as to free space to

accommodate the first layer separation object.

10. The method of claim 1, further comprising:

when no touch input is received for a preset time after

receiving the second touch input, removing the second
execution screen, the first layer separation object, and
the second layer separation object, and displaying the
first execution screen as the top layer screen in full
screen format.

11. An electronic device comprising:

a display having a display panel and a touch panel;

a processor, operatively coupled to the display and con-

figured to:

display a first execution screen of a first application as
a top layer screen on the display;

in response to receiving a first touch input at a first edge
region of the display, simultaneously display a first
layer separation object and the first execution screen
on the display;

in response to receiving a second touch input on the
first layer separation object, simultaneously display a
portion of the first execution screen, a portion of a
second execution screen of a second application, the
first layer separation object, and a second layer
separation object on the display; and

in response to receiving a third touch input from the
second layer separation object to a second edge
region opposite to the first edge region, remove the
first execution screen, the first layer separation object
and the second layer separation object from the
display, and display the second execution screen as
the top layer screen on the display.

12. The electronic device of claim 11, wherein the pro-
cessor is further configured to:

receive a forth touch input from the first layer separation

object to the second layer separation object before
receiving the third touch input; and
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in response to receiving the forth touch input, replace the
portion of the second execution screen entirely with a
portion of a third execution screen of a third applica-
tion,

wherein the third execution screen is displayed on the

display as the top layer screen in place of the second
execution screen in response to receiving the third
touch input.

13. The electronic device of claim 12, wherein the pro-
cessor is further configured to:

in response to receiving a fifth touch input from the

second layer separation object to the first edge region,
remove the third execution screen, the first layer sepa-
ration object and the second layer separation object
from the display, and display the first execution screen
as the top layer screen on the display.

14. The electronic device of claim 12, wherein the second
layer separation object includes lines corresponding to the
first execution screen and the second execution screen,
respectively.

15. The electronic device of claim 11, wherein the second
touch input is a drag movement beginning from the first
touch input.

16. The electronic device of claim 11, wherein the first
layer separation object includes a plurality of lines extending
along a length of the display, and each of the lines corre-
sponds to an executing application other than the first
application.

17. The electronic device of claim 11, wherein after
detecting the first touch input and prior to detecting any
touch input, the first execution screen is shifted and the first
layer separation object is displayed within a screen area
from which the first execution screen is shifted.

18. The electronic device of claim 11, wherein the pro-
cessor is further configured to arrange labels on the first
layer separation object, and

wherein each of the labels indicates identification infor-

mation of an execution screen that is not displayed as
the top layer screen.

19. The electronic device of claim 11, wherein the simul-
taneously displaying of the first layer separation object and
the first execution screen comprises one of:

displaying the first layer separation object as an overlay

on the first execution screen; and

resizing the first execution screen so as to free space to

accommodate the first layer separation object.

20. The electronic device of claim 11, wherein the pro-
cessor is further configured to:

remove the second execution screen, the first layer sepa-

ration object, and the second layer separation object,
and display the first execution screen as the top layer
screen in full screen format when no touch input is
received for a preset time after receiving the second
touch input.



